Abstract
Most of the cells found in lung parenchyma in patients with idiopathic pulmonary fibrosis are activated T lymphocytes and macrophages. The serum levels of three markers of cell mediated immunity were measured in 20 patients with idiopathic pulmonary fibrosis, in 20 normal subjects and in 12 patients with sarcoidosis to evaluate their clinical and prognostic significance in idiopathic pulmonary fibrosis. The three markers were: soluble CD8 (from activated suppressor-cytotoxic lymphocytes), soluble interleukin (IL)-2 receptors (from activated T cells and macrophages), and neopterin (from activated macrophages). Patients with idiopathic pulmonary fibrosis had higher levels of all three markers than the control subjects. Soluble IL-2 receptor and neopterin tended to be lower (though not significantly) in patients with idiopathic pulmonary fibrosis than in those with sarcoidosis, whereas Recently Tomkinson and coworkers showed that changes in the levels of the soluble form of CD8 (a cell free 5 kD molecule) closely parallel the timing and magnitude of CD8+ T cell activation after stimulation, both in animal models and in human disease.8
Patients with chronic autoimmune inflammatory disease and those receiving exogenous antigenic stimulation often have high serum levels of soluble (s) IL-2 receptor (IL-2R, a cell free 45 kD molecule).'3 Finally, neopterin, a metabolite of guanosine triphosphate produced and released by monocyte-macrophages stimulated by y interferon, has been proposed as a reliable marker of cell mediated immunity. '4 To assess the clinical and prognostic significance of these serological markers of cell mediated immunity, we have assessed the levels of soluble IL-2 receptor and CD8 and of neopterin in a group of patients with fibrosing alveolitis. We also tested the serum for the presence of tumour necrosis factor, as this cytokine, which is released by macrophages and T cells, stimulates neutrophil activation and behaves as a growth factor for fibroblasts, in addition to stimulating collagenase and prostaglandin E2 production by these cells. ' The Mann-Whitney U test was used to compare the concentrations of mediators in serum from patients with idiopathic pulmonary fibrosis and the control groups. The Kendall coefficient of correlation (tau, T) was used to measure the correlation between IL-2R, tumour necrosis factor, and neopterin, and the correlation between the three mediators and the clinical, radiological, physiological, cytological, and follow up findings in the patients with idiopathic pulmonary fibrosis. 
Results
The concentrations of sCD8, sIL-2R, and neopterin were significantly greater in patients with idiopathic pulmonary fibrosis than in the control subjects (figs 1-3). Patients with sarcoidosis had higher concentrations of sIL-2R and neopterin than did those with idiopathic pulmonary fibrosis, though the differences were not significant; sCD8 was similar in the two groups. The patients with idiopathic pulmonary fibrosis who was receiving corticosteroids had lower concentrations of sIL-2R
(mean 574 (SD 253 2) U/ml) than the untreated patients (850 (401) U/ml; p < 0-05).
sCD8 and neopterin concentrations did not differ in the patients who were and were not receiving corticosteroids. Detectable levels of tumour necrosis factor were present in seven of 20 patients with idiopathic pulmonary fibrosis and in four of 12 patients with sarcoidosis (fig 4) . sCD8 and sIL-2R concentrations did not correlate with the clinical, radiological, and physiological data (shown in the table).
Neopterin concentrations correlated negatively with pathological scores and positively with FVC % predicted. Patients with detectable circulating tumour necrosis factor had a lower percentage of neutrophils in lavage fluid (those with tumour necrosis factor: mean 8 8% (SD 5 1%) neutrophils; those without: 15-1% (5-3%); p < 0 05). There was a linear correlation (x = 0-32, p < 0-05) between sIL-2R and neopterin concentrations in the patients with idiopathic pulmonary fibrosis.
There was no correlation between sCD8, sIL-2R, neopterin, or tumour necrosis factor and the clinical outcome at the end of the follow up period. Activated T cells and macrophages synthesise and release a number of cytokines whose main function is immunoregulation. The biological activities"" of tumour necrosis factor would be compatible with a role in idiopathic pulmonary fibrosis. The finding of detectable amounts of tumour necrosis factor in serum in only a third of the patients with idiopathic pulmonary fibrosis may support a pathogenetic role for this cytokine in a few patients, particularly those with non-neutrophilic alveolitis. The association of tumour necrosis factor in the serum with a low percentage of neutrophils in lavage fluid is consistent with the recent finding that tumour necrosis factor promotes adherence of neutrophils and inhibition of chemotactic migration.3' In the patients with high concentrations of tumour necrosis factor neutrophils may be more inclined to adhere to the interstitium of the alveolar wall rather than migrate into the alveolar spaces.
In conclusion, the results of our study support the hypothesis that cell mediated immune phenomena occur in idiopathic pulmonary fibrosis, but none of the markers we studied provided a useful measure of clinical activity.
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